Structural relatedness of three ion-transport adenosine triphosphatases around their active sites of phosphorylation.
Three membrane-bound adenosine triphosphatases were investigated for homology in the sequence of four amino acids about the active site of phosphorylation. The ATPases were as follows: sodium-potassium-dependent ATPase from dog kidney, Na,K-ATPase; hydrogen-potassium-dependent ATPase from hog gastric mucosa, H,K-ATPase, an ATPase similar to Na,K-ATPase; and an ATPase activity in the plasma membrane of corn, Zea mays, roots (CR-ATPase), a higher plant ATPase. A membrane preparation containing an ATPase of Acholeplasma laidlawii, a prokaryote, (AL) was also investigated. For most of the experiments, the preparations were phosphorylated from [gamma-32P]ATP, denatured in acid, and subjected to proteolytic digestion. Radioactive phosphopeptides were separated by high voltage paper electrophoresis and characterized by sensitivity to chemical reagents. In gastric H,K-ATPase, the aspartate residue at the active site was determined directly by labeling with [3H]borohydride. A common sequence around the active site was found for Na,K-ATPase, H,K-ATPase, and CR-ATPase. This sequence, -Cys-(Ser/Thr)-Asp(P)-Lys-, is similar to that in the calcium ion-transport ATPase of sarcoplasmic reticulum. The AL membrane preparation showed an acylphosphate that turned over rapidly after a chase of labeled membranes with unlabeled ATP. The corresponding sequence was different from that of the three ATPases. An acylphosphate was on two polypeptides with molecular weights of about 80,000 and 60,000; these appear not to correspond to subunits of a Na+-stimulated ATPase in this organism (Lewis, R. N. A. H., and McElhaney, R. N. (1983) Biochim. Biophys. Acta 735, 113-122).